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Abstract 

Background: Nursing home residents with dementia gradually lose the ability to process information so that they 
are less likely to express pain in typical ways. These residents may express pain through disruptive behaviors 
because they cannot appropriately verbalize their pain experience. The objective of this study was to investigate 
the effect of pain on disruptive behaviors in nursing home residents with dementia. 

Methods: This is a secondary analysis of the Minimum Data Set (MDS 2.0) assessment data on long-term care from 
the state of Florida. The data used in this study were the first comprehensive assessment data from NH residents 
with dementia aged 65 and older (N = 56,577) in Medicare- or Medicaid-certified nursing homes between January 
1, 2009 and December 31, 2009. Variables examined were pain, wandering, aggression, agitation, cognitive 
impairment, activities of daily living impairments, and demographic characteristics. Ordinal logistic regression was 
used to evaluate the effect of pain on disruptive behaviors. 

Results: Residents with more severe pain are less likely to display wandering behaviors (OR = .77, 95% CI for 
OR = [0.73, 0.81]), but more likely to display aggressive and agitated behaviors (OR= 1.04, 95% CI for 
OR = [1 .01 , 1 .08]; OR = 1 .1 7, 95% CI for OR = [1 .1 3, 1 .20]). 

Conclusions: The relationship between pain and disruptive behaviors depends on the type of behaviors. Pain is 
positively correlated with disruptive behaviors that do not involve locomotion (e.g., aggression and agitation), but 
negatively related to disruptive behaviors that are accompanied by locomotion (e.g., wandering). These findings 
indicate that effective pain management may help to reduce aggression and agitation, and to promote mobility in 
persons with dementia. 
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Background with dementia. These residents may express pain through 

Pain assessment in nursing home (NH) residents with de- disruptive behaviors [3], because they cannot appropriately 

mentia is challenging due to cognitive and communicative verbalize their pain experience. 

impairments. Pain self-report, the gold standard assessment Disruptive behaviors, also known as "problematic 

in cognitively intact persons, is questionable in cognitively behaviors," "disturbing behaviors," or "challenging beha- 

impaired NH residents because dementia impairs their abi- viors," refer to inappropriate, repetitive, or dangerous 

lity to remember, interpret, and respond to pain [1,2]. NH behaviors that are disruptive to the living and working 

residents with dementia gradually lose the ability to process environment in the NH [4,5]. Among many disruptive 

information so that they are less likely to express pain in behaviors, three behaviors are most prominent in the 

typical ways, even when there is a probable cause for pain current literature: wandering behaviors, aggressive beha- 

[1]. Therefore, pain is often under-reported in NH residents viors, and agitated behaviors [6,7]. Wandering occurs in 

approximately 40 to 60% of NH residents with dementia 

1 u — i — n j [81, and aggression and agitation occurs in about 50% to 
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Disruptive behaviors are problematic to NH residents 
and staff. Disruptive behaviors are associated with injuries 
and hospitalizations among NH residents with dementia, 
and contribute to stress and burnout among caregivers 
[10,11]. The cost of care for NH residents with dementia is 
three times higher than that of other NH residents, and 
about 30% of these costs are attributed to the management 
of disruptive behaviors [12]. Psychoactive medications or 
restraints are often used to manage disruptive behaviors 
[13]; however, these often lead to falls, impaired functio- 
ning, and decreased mobility. The use of restraints is also 
an affront to personal dignity. The better approach 
to managing disruptive behaviors is to control their 
possible causes, such as pain. 

Thus, the purpose of this study is to explore the rela- 
tionship between pain and disruptive behaviors in NH 
residents with dementia. Such information may identify 
potential new intervention approaches for managing 
these behaviors. 

Theoretical framework 

The Need-driven Dementia-compromised Behavior (NDB) 
model [14] was used to guide this study of the relationship 
between pain and disruptive behaviors in NH residents with 
dementia (Figure 1). The NDB model posits two 
main constructs that are associated with dementia- 
compromised behaviors: background factors and 
proximal factors. Background factors represent those 
characteristics that place older adults at risk for 
disruptive behaviors. Proximal factors represent the 
conditions under which disruptive behaviors occur. 
We conceptualized pain as a proximal factor that would 
have a direct relationship with disruptive behaviors 
(e.g., wandering, aggression, and agitation). For this 
study, the level of cognitive impairment, activities of 
daily living (ADL) impairment, and demographic charac- 
teristics (e.g., age and sex) represent background factors. 
These variables were selected as covariates because they 
have established relationships with both pain and disrup- 
tive behaviors [15-18] and may influence the relationship 
between pain and disruptive behaviors. 



Methods 

This is a secondary analysis of the nursing home Minimum 
Data Set (MDS) from the state of Florida during calendar 
year 2009. The first comprehensive assessment for each 
NH resident was used in this study. The archived data files 
of the most recent version of MDS (MDS 3.0) were not yet 
available to researchers, but are due for release in early 
2013 [19]. The MDS data are mandatory in all NHs certi- 
fied to participate in Medicare and Medicaid. Approval for 
the study was obtained from the University of Florida 
Health Science Center Institutional Review Board. 

The MDS assessment data, standardized data on resi- 
dents' status based on routine and continuous observations 
by nursing staff, provides comprehensive information on 
all the NH residents. The MDS assessment is completed 
on admission to the facility, on a quarterly basis thereafter, 
and upon significant changes in status [20]. The complete 
federal database consists of over 1.5 million older 
adults who live in NHs throughout the United States. 
Although it is used primarily for clinical purposes, the 
MDS has also been used for research on cognition and 
behavioral symptoms in this population [21-23]. Several 
MDS subscales have been created and evaluated, and have 
demonstrated acceptable reliability and validity: MDS-Pain 
severity scale [24], MDS-Depression Rating Scale [25], 
MDS -Aggression Behavior Scale [26], MDS-Challenging 
Behavior Profile [27], MDS -Discomfort Behavior Scale [28], 
MDS-Cognitive Performance Scale [28,29], MDS-index of 
social engagement [30,31], MDS -Activities of Daily Living 
scale [32,33], Resident Assessment Instrument-Mental 
Health [34], and MDS-Change in Health, End-stage disease 
and Signs and Symptoms [35]. Details of the reliability and 
validity coefficients for each of the major study variables are 
described in the measurement section. 



Data used in this study 

The data used in this study were collected on residents with 
dementia in Medicare- or Medicaid-certified NHs who 
have a MDS comprehensive assessment on file. The data 
were acquired from the Centers for Medicare & Medicaid 
Services. Selection criteria were applied to ascertain data 



Factors 



Proximal factor 
o Pain 

Background factors 

o Cognitive impairment 

o ADL impairment 

o Age 
o Sex 



Disruptive Behaviors 

• Wandering 

• Aggression 

• Agitation 



Figure 1 Theoretical framework adapted from the Need-driven Dementia-compromised Behavior (NDB) model. 
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from NH residents older than 65 years old with Alzheimer' 
disease or other dementia, based on documented medical 
diagnosis. Data from comatose residents were excluded, 
because these residents cannot display the disruptive 
behaviors investigated in this study. This selection process 
yielded 56,577 unique cases for the analyses. 

The sample is mostly female (67.7%), and a mean age 
of 84 (years range = 65-109). The prevalence of disrup- 
tive behaviors is as follows: wandering behaviors (9.0%), 
aggressive behaviors (24.4%), and agitated behaviors 
(24.1%) (Table 1). 

Measurement 

MDS subscales and items were used to indicate the 
main study concepts: pain, wandering, aggression, and 
agitation. These are described below. 

Pain 

The MDS-pain severity scale [24], combining both pain 
frequency (0 = no pain, 1 = pain less than daily, and 2 = pain 



Table 1 Sample characteristics 



Characteristic 


Number 


Total 
sample 


Age, mean ± SD 


56577 


84.37 ± 7.43 


Gender, n (%) 


56566 




Male 




18,265 (32.3) 


Female 




38,301 (67.7) 


MDS-CPS, mean ± SD 


56543 


3.1 7 ± 1.52 


MDS-ADL, mean ± SD 


56577 


18.66 ±641 


Pain severity, mean ± SD 


56568 


0.48 ± 0.70 


Wandering behaviors, n (%) 


56573 




No wandering (MDS-wandering = 0) 




51,463 (91.0) 


1-3 days in 7 days (MDS-wandering = 1) 




2,637 (4.7) 


4-6 days in 7 days (MDS-wandering = 2) 




994 (1.8) 


Wandering daily (MDS-wandering = 3) 




1 ,479 (2.6) 


Aggressive behaviors, n (%) 


56572 




None (MDS-ABS = 0) 




42,764 (75.6) 


Moderate (MDS-ABS =1-2) 




9,667 (17.1) 


Severe (MDS-ABS = 3-5) 




3,390 (6.0) 


Very severe (MDS-ABS = 6-12) 




751 (1.3) 


Agitated behaviors, n (%) 


56571 




None (revised MDS-CBP agitation = 0) 




42,941 (75.9) 


Mild (revised MDS-CBP agitation = 1) 




6,916 (12.2) 


Moderate (revised MDS-CBP agitation = 2) 




5,099 (9.0) 


Severe (revised MDS-CBP agitation = 3) 




1,615 (2.9) 



MDS-CPS = MDS-Cognitive Performance Scale. 

MDS-ADL = MDS-Activities of Daily Living impairment scale. 

MDS-ABS = MDS-Aggression Behavior Scale. 

Revised MDS-CBP agitation = revised MDS-Challenging Behavior Profile, 
agitation subscale. 



daily) and pain intensity (1 = mild pain, 2 = moderate pain, 
and 3 = horrible or excruciating pain), was used to assess 
pain severity in NH residents with dementia. This scale can 
range from 0 to 3, with higher scores indicating greater 
pain severity. NH residents' self-report is reflected in 
the MDS pain items if residents can self-report and 
staff completing the MDS assessments have confi- 
dence in residents' self-report. Otherwise, the staff 
who complete the MDS assessment document pain 
symptoms based on proxy reports from facility nursing 
staff that provides care to the residents. The MDS-pain 
severity scale has been reported to have an inter-rater reli- 
ability coefficient of 0.73, and kappa coefficient of 0.70 with 
a Visual Analogue Scale in a study involving 95 U.S. 
nursing home residents at 25 Medicare-certified skilled 
nursing facilities in Massachusetts [24]. 

Disruptive behaviors 

The MDS-wandering item was used to measure the 
frequency of wandering in the last 7 days. Wandering 
frequency is recorded by staff observation. It is recorded 
as no wandering, wandering occurred 1 to 3 days, 
wandering occurred 4 to 6 days, and daily wandering. 
The wandering item has been reported to have a reli- 
ability coefficient of 0.63, and an inter-rater reliability 
of 0.95 [36,37]. 

The MDS-Aggression Behavior Scale (MDS-ABS) was 
used to measure the frequency of aggressive behaviors. 
The MDS-ABS is a sum score of four MDS items: 
verbally abusive behavioral symptoms, physically abusive 
behavioral symptoms, socially inappropriate behavioral 
symptom, and resisting care. The MDS-ABS can range 
from 0 to 12, with higher scores indicating more 
frequent aggressive behaviors. The MDS-ABS has been 
reported to have an internal consistency reliability of 
0.79 to 0.95, and a criterion validity coefficient of 0.72 
with Cohen-Mansfield Agitation Inventory aggression 
subscale scores [26]. 

The revised MDS-Challenging Behavior Profile 
(MDS-CBP) agitation subscale was used to assess the 
frequency of agitated behaviors. The revised agitation 
scores, calculated using two MDS items (e.g., periods 
of restlessness and repetitive physical movements), 
can range from 0 to 3, with higher scores indicating 
more frequent agitated behaviors. This revised agita- 
tion scale has Cronbach's alpha coefficient of .68. 
The original MDS-CBP agitation subscale, computing 
from 4 MDS items (e.g., periods of restlessness, repetitive 
physical movements, wandering, and socially inappropriate 
behavioral symptom), has been reported to have 
Cronbach's alpha coefficient of 0.70, inter-rater reli- 
ability of 0.61, and a Spearman's rank correlation 
coefficient of 0.50 with Behavior Rating Scale for 
Psychogeriatric Inpatients [27]. 
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Background factors 

The MDS-cognitive performance scale (MDS-CPS) [38] 
was used to measure the level of cognitive impairment. 
The MDS-CPS score is calculated using five MDS items: 
comatose, short-term memory, cognitive skills or daily 
decision making, making oneself understood, and self- 
performance in eating. The MDS-CPS can range from 0 
to 6, with higher scores indicating more cognitive 
impairment. The MDS-CPS has been reported to have a 
kappa coefficient of 0.45-0.75 with Mini-Mental State 
Examination, a kappa coefficient of 0.41-0.77 against 
Global Deterioration Scale, a kappa coefficient of 0.66 
against Psychogeriatric Dependency Rating Scale, a 
kappa coefficient of 0.45 against Mattis Dementia Rating 
Scale [29,38-41]. 

The MDS -Activities of Daily Living-Long Form (MDS 
ADL-Long Form) [42] was used to measure the level of 
ADL impairment. The MDS ADL-Long Form scores are 
calculated using 7 MDS items: self-performance of bed 
mobility, transfer, locomotion on unit, dressing, eating, 
toilet use, and personal hygiene. MDS ADL-Long Form 
can range from 0 to 28, with higher scores indicating 
more impairment of ADLs. The MDS ADL-Long 
Form has been reported to have a reliability coeffi- 
cient of 0.92-0.97, an inter-rater reliability coefficient 
of 0.61-0.95, and a kappa coefficient of 0.58 - 0.79 
against Physical Self-Maintenance Scale [31,43]. 

Demographics characteristics (e.g., age and gender) were 
collected from the MDS form. Age was a continuous vari- 
able and gender was dichotomous (0 = female; 1 = male). 
They were included as covariates in the analyses. 

Statistical analysis 

Analyses were performed using SPSS, version 20 (IBM Inc., 
Armonk, NY). Multivariate analyses were conducted to 
explore the relationship between pain and disruptive 



behaviors in this sample. Aggression was severely positively 
skewed, and none of the transformations (e.g., logarithmic 
transformation, square root transformation, inverse trans- 
formation, and square transformation) resolved the normal 
distribution issue. Therefore, aggression was collapsed into 
four groups (none, moderate, severe, and very severe), 
based on published algorithms in the literature [26]. 
Aggression was transformed as none (MDS-ABS = 0), 
moderate (MDS-ABS = 1-2), severe (MDS-ABS = 3-5), 
and very severe (MDS-ABS = 6-12). Due to concerns 
that NH residents who take psychotropic medications 
(e.g., antipsychotics, antidepressants, etc.) may exhibit 
less frequent disruptive behaviors [44], we re-ran the 
statistical analysis excluding these subjects. 

Since the level of measurement of the dependent vari- 
ables was ordinal, logistic regression for ordinal variables 
was used to evaluate the effect of pain severity on the 
three disruptive behaviors, after controlling for covariates. 
Using the same independent variables in analysis 
with different dependent variables carries the risk of 
inflating the Type I error. To keep the overall risk of 
a Type I error to the 5% level, p-value for the each 
regression analysis is set at .017. 

Results 

The results of ordinal logistic regression on three disrup- 
tive behaviors, after controlling for covariates (e.g., the 
level of cognitive impairment, the level of ADL impair- 
ment, and sociodemographic factors) are described below. 

The effect of pain on wandering behaviors 

Pain severity is negatively associated with the frequency of 
wandering behaviors (Table 2). NH residents with more 
severe pain are less likely to display wandering behaviors 
(Logistic regression coefficient = -0.26, p < .001, Odds 
Ratio = .77, 95% CI for Odds Ratio = [0.73, 0.81]). 



Table 2 Predicting disruptive behaviors from pain severity, after controlling for covariates (N = 56,577) 



Variables Wandering Aggression Agitation 





B 


OR 


95% CI for OR 


B 


OR 


95% CI for OR 


B 


OR 


95% CI for OR 


Independent Variable 




















Pain 


-0.26* 


0.77 


[0.73, 0.81] 


0.04* 


1.04 


[1.01, 1.08] 


0.15* 


1.17 


[1.13, 1.20] 


Covariates 




















MDS-CPS 


0.68* 


1.97 


[1.91, 2.02] 


0.36* 


1.43 


[1.41, 1.46] 


046* 


1.58 


[1.55, 1.60] 


MDS-ADL 


-0.15* 


0.87 


[0.86, 0.87] 


-0.03* 


0.98 


[0.97, 0.98] 


-0.02* 


0.98 


[0.97, 0.98] 


Age 


-0.01* 


0.99 


[0.98, 0.99] 


-0.01* 


0.99 


[0.99, 0.99] 


-0.01* 


0.99 


[0.99, 0.99] 


Sex 




















Male 


0.22* 


1.25 


[1.17, 1.33] 


0.28* 


1.33 


[1.27, 1.39] 


0.24* 


1.27 


[1.22, 1.33] 


Female 


0.00 


1.00 




0.00 


1.00 






1.00 





Nagelkerke R-square: Wandering = 0.1 5, Aggression = 0.06, Agitation = 0.08. B = logistic regression coefficient, OR = Odds Ratio = Exp(B). MDS-CPS = MDS-Cognitive 
Performance Scale. MDS-ADL = MDS-Activities of Daily Living impairment scale. *p < .001 . 
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The effect of pain on aggressive behaviors 

Pain severity is positively associated with the frequency 
of aggressive behaviors (Table 2). NH residents with 
more severe pain are more likely to display aggressive 
behaviors (Logistic regression coefficient = 0.04, p < .001, 
Odds Ratio = 1.04, 95% CI for Odds Ratio = [1.01, 1.08]). 

The effect of pain on agitated behaviors 

Pain severity is positively associated with the frequency 
of agitated behaviors (Table 2). NH residents with more 
severe pain are more likely to display agitated behaviors 
(Logistic regression coefficient = 0.15, p < .001, Odds 
Ratio = 1.17, 95% CI for Odds Ratio = [1.13, 1.20]). 

The study results in subsample without psychotropic 
medications 

The results of ordinal logistic regression in the subsample 
without psychotropic medications (e.g., antipsychotics, anti- 
depressants, etc.) are summarized in Table 3. These results 
of ordinal logistic regression are similar when NH residents 
who used psychotropic medications in the past 7 days were 
excluded. Pain severity is negatively associated with the 
frequency of wandering behaviors, but positively associated 
with the frequency of aggressive and agitated behaviors. 

Discussion 

It was found that more severe pain is associated with 
less frequent wandering behaviors, but more frequent 
aggressive and agitated behaviors, after controlling for 
covariates. Most of the published literature suggested 
that there is a positive relationship between pain and 
disruptive behaviors in general [6,11,45]. However, the 
results of this study suggest that the relationship 
between pain and disruptive behaviors depends on the 
type of behaviors examined. The direction of the rela- 
tionship between these variables depends on whether 
the disruptive behaviors are accompanied by locomotion. 



Pain is positively correlated with disruptive behaviors 
that do not involve locomotion (e.g., aggression and 
agitation), but negatively related to disruptive behaviors 
that are accompanied by locomotion (e.g., wandering). 
That is, residents who experience more severe pain are 
more likely to display aggression and agitation, and less 
likely to move around. 

The finding that pain and aggressive or agitated beha- 
viors are positively linked in NH residents with dementia 
is consistent with other published reports. Buffum and 
colleagues [46] reported that pain was positively related 
to agitation (r = .50, p = .003) using a bivariate corre- 
lation analysis in 33 Veterans Affairs NH residents with 
dementia. Manfredi and colleagues [47] demonstrated 
that opioid treatment for pain reduced agitation in 13 
NH residents with dementia who were more than 
85 years old (mean change in CMAI score: -6.4, 95% CI 
[-10.96, -1.8]). Both of these studies have a small sample 
size. Thus, the results of this study using a large sample 
from all the nursing home residents with dementia in 
the state of Florida substantiates and extends the 
positive relationship between pain and non-locomotive 
disruptive behaviors from these previous findings. 

In contrast, the finding on the relationship between 
pain and wandering behavior in this study is opposite to 
the findings presented in the literature review. Kiely and 
colleagues [48] used MDS assessment data from 8,982 
NH residents, and reported that NH residents who 
expressed sadness or pain in MDS assessment data 
were 65% more likely to develop wandering behaviors 
than their counterparts who did not express sadness 
or pain (OR = 1.65, p = .02). Our study measured pain 
more specifically using the MDS-pain severity scale 
[24], combining both pain frequency and pain inten- 
sity, while Kiely and the colleagues [48] measured 
pain by a dichotomized expression of sadness or pain. 
Sadness is not typically considered an indicator of 



Table 3 The study results in subsample without psychotropic medications (N = 1 7,435) 



Variables Wandering Aggression Agitation 





B 


OR 


95% CI for OR 


B 


OR 


95% CI for OR 


B 


OR 


95% CI for OR 


Independent Variable 




















Pain 


-0.33* 


0.72 


[0.63, 0.83] 


0.07** 


1.07 


[1.01, 1.15] 


0.15* 


1.16 


[1.08, 1.25] 


Covariates 




















MDS-CPS 


0.63* 


1.87 


[1 .76, 2.00] 


0.29* 


1.34 


[1.29, 1.38] 


0.42* 


1.53 


[1.47, 1.58] 


MDS-ADL 


-0.15* 


0.86 


[0.85, 0.87] 


-0.04* 


0.97 


[0.96, 0.97] 


-0.04* 


0.96 


[0.96, 0.97] 


Age 


0.00 


1.00 


[0.99, 1.01] 


0.01* 


1.01 


[1.00, 1.02] 


0.00 


1.00 


[1.00, 1.01] 


Sex 




















Male 


0.12 


1.12 


[0.96, 1.31] 


0.19* 


1.21 


[1.10, 1.33] 


0.22* 


1.24 


[1.13, 1.37] 


Female 


0.00 


1.00 




0.00 


1.00 






1.00 





Nagelkerke R-square: Wandering = 0.1 3, Aggression = 0.03, Agitation = 0.05. B = logistic regression coefficient, OR = Odds Ratio = Exp(B). MDS-CPS = MDS-Cognitive 
Performance Scale. MDS-ADL = MDS-Activities of Daily Living impairment scale. *p < .001 . **p < .05. 
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pain, and its inclusion may have confounded pain and 
depression or mood disorder. 

Several limitations of this study should be noted. First, 
this study is inherently limited by secondary analysis of 
federally mandated MDS assessment data, and the effect 
of clustering within facility is not controlled in this 
study. The variables and the procedures cannot be 
controlled. The MDS assessment data may have some 
variability due to different styles and skills of MDS 
coordinators in each facility. Second, the role of pain 
medications is not considered in this study. The highest 
level of pain could have been managed by pain medica- 
tions, but it is not possible to discern this in the MDS 
assessment data. However, similar to our study, most of 
the literature reported the relationship between highest 
level of pain and the frequency of behavioral symptoms 
during the observation period without controlling for pain 
medications [11,49]. Third, the amount of variance in 
disruptive behaviors that is explained by these logistic 
regression models is small (ranging from 6% to 15%). This 
suggests that there are other factors that contribute 
to disruptive behaviors that were not specified in our 
models. Finally, this study design is descriptive and cross- 
sectional. As such, this study is not able to examine causal 
relationships between pain and disruptive behaviors. 

Findings from this study can be a foundation for 
future research. Studies using prospective designs are 
needed to validate these findings. Also, randomized con- 
trolled trials can be used to compare comprehensive 
pain management and usual pain management with regard 
to the frequency of disruptive behaviors. This type of study 
can provide evidence for causal relationships between pain 
management and disruptive behaviors and support changes 
in clinical practice. Third, future research would include 
the longitudinal MDS assessment data to examine trends 
over time. The longitudinal nature of MDS assessment 
data, collected every three months or more often, provides 
an opportunity to describe change over time, and facilitates 
the use of more powerful statistical analysis techniques to 
describe both within- and between-person changes. 

Conclusions 

Pain exacerbated disruptive behaviors that are not locomo- 
tion-based. In order to reduce these disruptive behaviors, 
their underlying causes, such as pain, should be investigated 
and well managed. However, pain assessment in cognitively 
impaired residents can be challenging. Comprehensive 
pain assessment should be developed further, and pain 
should be well controlled to reduce these problematic 
disruptive behaviors. 
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